INTRODUCTION
Forage are evaluated for their suitability for feeding on the basis of their nutritional value. An important criterion of evaluation is also their hygienic quality, which is indicated by the presence of fungi -mould and yeast (Wagner et al. 2007; Wiedner 2009; Muck 2010 , Kukier et al. 2012 ). For forage, there are no reference values for the number of these microorganisms (Wagner et al. 2007 ). In the Regulation (EC) No. 183/2005 of the European Parliament and of the Council of 12 January 2005 laying down requirements for feed hygiene, no indicators were provided for the number of moulds and yeasts in forages.
Research results indicate that the presence of fungi in forages is high (Bauer 2004; Grajewski et al. 2007; Potkański et al. 2010) . Ensiling improves the mycological status of biomass, as the number of moulds and yeasts in silage is less than in green forages. During the lactic fermentation, almost all fungal spores die (Lin et al. 1995; Grajewski et al. 2004; Bauer and Mayer 2006) .
The aim of the study was to determine the mycological status (moulds and yeasts number) of green forages and silages from a mixture of legumes with grasses as well as of whole maize crop over the years 2012-2014.
MATERIAL AND METHODS
The research material consisted of green forages of a mixture of legumes with grasses and whole crop maize and silages were made from them. The research was conducted in the years 2012-2014 at the Experimental Station in Mochełek (53°12′24″N and 17°51′40″E). A mixture of legumes with grasses (the proportion of alfalfa seeds and red clover to the timothy seeds and red fescue -4.6 : 1) intended for 3 years of use was sown on arable land. Maize of the med-late hybrid (FAO 280) was cultivated according to the rules of crop rotation. Biomass of the second swath of legume-grasses mixture was chopped with a forage harvester in the alfalfa initial blooming phase, and before earning of grasses (harvest time -2nd half of July, weather conditions: average temperature -18.8 (1st year), 18.9 (2nd year), 21.5°C (3rd year), average rainfall -87.7 (1st year), 79.0 (2nd year), 55.4 mm (3rd year). The whole crop maize was harvested in the wax stage with a forage harvester with a grain crusher (harvest time2nd half of September, weather conditions: average temperature -13.3 (1st year), 10.7 (2nd year) 14.4°C (3rd year), average rainfall -25.1 (1st year), 64.1 (2nd year), 14.4 mm (3rd year). The green forage was chopped to chaff with medium theoretical length amounting to 1.5 cm. From each of the tested green forages, 12 samples were taken for dry matter analysis and for mycological tests. Silages were prepared every year in 24 minisilos of PVC with a capacity of 8654 cm 3 each (diameter 15 cm, height 49 cm) without silage additives (12 silos for each green forage). Biomass was compacted using a special hydraulic device (press) with constant pressure 6·10 5 N · m -2 during pressing. The minisilos were sealed with rubber stoppers equipped with fermentation tubes filled with glycerine that allowed the channelling of fermentation gasses and they were stored in an air-conditioned room at a temperature of 20 ± 1°C. The silage was removed 6 weeks after the date of ensiling. Biomass was spilled from each minisilos, mixed and sampled for chemical analyses and mycological tests. The basic parameters of ensiled green forages and silages obtained are given in Table 1 . The samples were prepared for analysis according to PN-EN ISO 6887-1 : 2000. Dry matter content in green fodders and silages was determined by the drying method and in silage -pH using the phmeter N-5172 and lactic, acetic and butyric acid content (AOAC 2012). The number of moulds and yeasts was determined according to PN-ISO 21527-1 : 2009 . The mycological study was performed on YGC agar medium (yeast extract, 100 ppm chloramphenicol glucose), incubating the samples at a temperature of 25 ± 1°C for 5-7 days. The count was expressed as the lg of number of colony forming units (lg cfu) in a 1 g of sample. Results were statistically calculated using the Statistica programme. The significance of differences between means was verified by a t-Student test.
RESULTS AND DISCUSSION
The degree of moulds contamination of green forages from the legume-grasses mixture exceeded the value of 5.4 lg cfu · g -1 (Fig. 1) . Analysis of the quantity of these microorganisms after the opening of silage minisilos showed a significant (P ≤ 0.001) over 2 times decrease in their population. The number of yeasts in the 1st and 2nd year exceeded 5.5 and in the 3rd year it was almost 5 lg cfu · g -1 (Fig. 2) In silage, there was significantly less of these microorganisms (P ≤ 0.001). There was a 3-4.5 times decrease in their number compared to green forages. The presence of moulds on the green fodders from whole crop maize exceeded the value of 4.6 lg cfu · g -1 (Fig. 3) . After the fermentation, their quantity decreased significantly (P ≤ 0.001) for the 1st and 2nd year of the study. In the 3rd year, only a not significantly decrease in their numbers was recorded 2.48%. The number of yeast exceeds the value of 6.6 lg cfu · g -1 of maize green forages (Fig. 4) .
In silages, their quantity was significant (P ≤ 0.001) lower by over 12.5% in the 3rd year, above 13.5% in the 1st year and above 14.7% in the 2nd year of research. According to literature, the number of moulds on the plants is from 3 to 4 lg cfu · g -1
, and yeast -from 3 to 5 lg cfu · g -1 (Bauer 2004; Pahlow et al. 2003) . In raw materials of good hygienic quality the number of fungi should not exceed 4 lg cfu · g -1 (Alonso et al. 2013 ).
Comparing fungal numbers in our own studies with data from literature shows that the ensilaged green forages had bad hygienic quality. In the silage, the quantity of mould can reach 3.6990 lg cfu · g -1 (Wagner et al. 2007 ). Our own data indicate that the presence of mould in legume-grasses silages was from 28.31 to 31.86% lower than in literature (Wagner et al. 2007 ). Wiedner (2009) , silages have bad hygienic quality. Despite the considerable number of moulds and yeasts in the green forages in an own study, their level in silage was significantly lower than that reported in literature (Wiedner 2009 ).
According to Wagner et al. (2007) in good silage from maize, the number of mould should not exceed 4 lg cfu · g . The results of our own research indicate that in whole maize silages the values reported in literature were exceeded in the 3rd year of research.
In silage, the quantity of yeast can reach a level of 6 lg cfu · g -1 (Wagner et al. 2007 ). This value is from 69.5 to 79.2% higher than in legume-grasses silages in our research. In good maize silage, the number of yeast should not exceed 4 lg cfu · g -1 (Wagner et al. 2007) . In own studies, their populations in silages from whole crop maize were higher from 1.6901 (2nd year) to 2.2810 (1st year) lg cfu · g -1
, but did not exceed the value of 7 lg cfu · g -1
, which characterizes bad silage from these plants (Wagner et al. 2007 ).
High hygienic qualities are shown by grass or maize silage, in which the number of moulds and yeast does not exceed 3 lg cfu · g -1 (Wagner et al. 2007) . In own studies, this indicator was not exceeded only in silage from a mixture of legumes and grasses, which indicates that they had high hygienic quality. In maize silages, the number of moulds was in a range from 0.8117 (2nd year) to 2.6509 cfu · g -1 (3rd year) greater than published in literature. Only in the 1st year of our research, the number of these microorganisms in silage was 59.8% lower than the value indicated by Wagner et al. (2007) , while the yeast number was 2 times higher.
CONCLUSIONS
In green forges from a mixture of legumes and grasses as well as whole crop maize, a large number of moulds and yeasts were found, which indicates their bad hygienic quality. In silage, the number of these microorganisms was noted as considerably lower. The fermentation process has limited their occurrence. The hygienic quality of silages from the legume-grasses mixture was good in each year of the study. Silages from whole crop maize, despite a decrease in the number of fungi compared to green fodder, had bad hygienic quality.
